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161. Gribbs' Formula.   // it is possible to assume I to le independent of T this gives
(293)                            E=
or putting C = — ™~ (C may be positive or negative) this gives
-*o
(294)                         E=i£=I.
This result was given by Gibbs, who deduced it by the application of a cyclic transformation to the element. It does not however appear to be deducible from purely thermodynamic reasoning without some assumption. It necessarily involves the converse property that A, (but not E unless T0 = 0) is independent of T and further that the total thermo- electromotive force E — I is proportional to the absolute temperature T, as in the case where no chemical action takes place.
A very simple assumption which leads to Gibbs' formula is that the thermal capacity of the cell is unaffected l>y any chemical changes which take 'place in it. Thus supposing we are dealing with zinc and sulphuric acid we assume that the heat required to raise the temperature 1° is the same for the zinc sulphate as for the separate constituents. If we start from this assumption we have, taking T and e as variables,
\dT/ ~ function of T only,
" dTde
-}   is independent of T;
. •. —=--  Is independent of T.
Also the assumption that the battery is in continuous action makes E and A, independent of e. Therefore
—=— = constant C as in (293).    The converse is also true as may easily be seen.
162. Temperature of Transformation. The constant T0 in the equation of the last article has an important physical meaning. For if the temperature T = T0, E vanishes and as T increases past the value T0, E changes sign.               E - CT
